Abstract : This study shows that when cork material gets in contact with wine, the elagitannins which exist in the cork material (namely one called vescalagin) react with the catechins present in the wine, producing, among others, Acutissimin A, which is an anti-tumoural agent about 250 times more potent than one of the most common anti-cancer drugs clinically used (VP-16). So, the contact of wine samples without the barrel winemaking stage (oak contact) was carried out with cork in order to determine the presence of Acutissimin A. After a contact time of about 30 min, 150 min and 6 days, Acutissimin A was detected in all samples containing cork. In the samples in which the contact was with oak wood, in our conditions, it was not possible to detect Acutissimin A.
INTRODUCTION
Cork stoppers have been used as stoppers for bottled wine mainly due to their special characteristics from which one may underline imperviousness to wine and air, the capacity of being compressed and recover and because they are considered inert.
This « vision » of the cork stoppers can be disadvantageous in relation to competitive products. So, a new vision of this natural stopper must be transmitted to consumers, this vision being the demonstration that cork has a positive influence in wine in opposition to synthetic closures (GIL, 2006) . Some studies carried out by several researchers showed that some cork constituents with interest for the wine evolution, can migrate to it, namely organic volatile compounds which are responsable for smells and flavours. Included among these are, for example, vanillin (flavour agent) and elagitannins which when complexed with the anthocyanins change the astringency and other wine characteristics (VAREA, 2001; PUECH, 1999; SINGLETON, 1992) . It is also well known that some components present in the wine, namely polyphenolic antioxidants including resveratrol and some proanthocyanidins, have cardioprotection and neurotoxic properties (CUI, 2002; SAVASKAN, 2003) . KASHIWADA et al. in 1992 made some studies about fifty-seven tannins that were present in alcoholic extracts of some plants (leaves, roots and in the whole plant). They found that acutissimin A and other tannins have cytotoxic activity against human tumour cell lines, including malignant melanoma and medulloblastoma cell lines. In subsequent studies, KASHIWADA et al. (1993) found that acutissimin A is an inhibitor of human DNA topoisomerase II that is 250-fold more potent in vitro (concentration required for 100% inhibition, IC100=0.2 µM) than the clinically used anticancer drug etoposide (VP-16). QUIDEAU et al. (2003) identified acutissimin A in samples of red wine aged 18 months in an oak barrels. They also made the reaction of vescalagin with catechin in a wine model solution and in an organic solution and obtained acutissimin A in the two reactions.
In order to form acutissimin A in wine, we must have a source of vescalagin that can react with the catechin present in wine. This study intended to evaluate the possibility of obtain acutissimin A having cork as the source of vescalagin (cork is from the family of oak trees).
EXPERIMENTAL PART

I -SAMPLES
The wine used in the present study was supplied by Companhia das Quintas and it was not aged in wood, namely oak wood; cork stoppers were supplied by Juvenal Ferreira da Silva S. A.:
-Red wine: year 2003; grape variety -Touriga Franca and Touriga Nacional; Trademark -Quinta do Cardo -Cork stoppers having these specifications:
• Quality grade -3rd,
• Dimensions -44 x 24 mm,
• Sunclear washing and no superficial treatment.
-French oak wood from an oak barrel (medium toasted) for wine, supplied by Companhia das Quintas.
-Acutissimin A sample supplied by QUIDEAU et al., 2005 ..
II -EXTRACTION/REACTION CONDITIONS
The tests were carried out in duplicate with red wine. The tests were carried out in 250 ml erlenmeyer flasks with 100 ml of wine in contact with a material volume of about 30 ml which corresponds to about 12 g of oak wood and 2,5 g of cork. Oak wood and cork were previously ground in a Restch mill to a particle size equal or less than 1,5 µm whithout powder. Wine and the vescalagin were put in flasks with a contact obtained by shaken for the test periods (30 min, 150 min and six days), at 21º C.
III -ANALYTICAL CONDITIONS
The experimental method used was the one described in literature (QUIDEAU, 2005) , having slight changes, as this method is adequate to polyphenols separation and the present work is only interested in the research of acutissimin A. The determination of acutissimin A in red wine samples in contact with cork and oak wood was performed by ESI (electrospray ionization)-ITD (ion trap detector)-MS/MS (LC-MS). The analytical method was improved during the tests.
A HPLC chromatograph associated with a mass spectrometer was used, having the following specifications: chromatograph Waters (model Alliance 2695), equipped with a quaternary gradient pump, automatic injector, column oven, photodiode detector (model 996), and a mass spectrometer from Bruker (model Esquire 3000), with ionization by electrospray (source ESI) and an iontrap analyser (ITD) and data acquisition and treatment systems Esquire and Hystar. 
RESULTS AND DISCUSSION
The first step of identification by mass spectrometry consisted in the direct introduction of the sample in the analytical system, and then, the spectrum obtained was confirmed by HPLC. The analysis by LC-ESI-MS of the sample revealed that this one was very impure, and co-elution with other compounds was verified.
It was also carried out a study of MS/MS fragmentation of the ion with m/z = 1,205, using direct injection, and a ion with m/z = 915 was obtained.
The spectrum of acutissimin A shows two characteristic peaks (greater intensity) (figure 1) with ionization by ESI, in negative mode, at m/z = 1,205 (base peak), corresponding to the molecular ion (M-H) and to m/z = 915. With analytical conditions already optimized 8 samples of red wine were analysed after contact with cork and oak wood during 24 hours. It was noted that the wine sample after contact with cork showed a peak of m/z = 1,05, having the same retention time of the reference sample, but the rest of the mass spectrum of the compound having that retention time did not correspond to acutissimin A reference sample. In the sample of wine in contact with oak wood, nothing relevant was detected.
In order to confirm if that compound with m/z = 1,205 is or not acutissimin A, a MS/MS fragmentation analysis of that peak was carried out, using a fragmentation range of 1,00 V. This test was conclusive about the presence of the intended compound, as the ion of m/z = 915 was obtained, as in the acutissimin A reference sample. The sample of wine after contact with oak wood was submitted to the same method but the presence of the intended compound was not verified.
The analysis of red wine samples after a contact time of 30 min, 150 min and 6 days showed the presence of acutissimin A. The results obtained for these tests are shown in table II. Table II shows the results obtained for acutissimin A and a compound present in the wine identified as Y.
Compound Y, although not identified it has been used to normalize the responses obtained for acutissimin A. Furthermore, the close response obtained for compound Y in the several experiments shows that the method is very fit and the differences observed between cork and oak samples are due to differences in the content of acutissimin A rather than on methodology issues.
CONCLUSIONS
The contact of granulated cork with wine even for short periods gives a compound, acutissimin A. With the same reaction conditions, the contact of red wine with oak wood did not produces this compound, what may only happens for longer periods.
A future step, will be related with two different aspects: utilization of several types of cork stoppers, contact with white wine and change of contact time between wine and cork/oak wood. The bottling of wine can be also a good research field and will be done. The quantity of acutissimin A formed for different contact periods as well as the influence of certain parameters, as for example, the cork stopper type could be also a new challenge.
The cork stoppers do not only seal the wine as other closures, but they also have beneficial effects in the wine.
The aim of this study was to evaluate only the qualitative aspects of formation of acutissimin A starting from a real sample of wine and cork. Now we are making quantitative studies to compare our results with those publish in the literature. 1 Blank procedure;2 The MS/MS fragmentation spectra are not the ones characteristic for Acutissimin A.
1 Procédé blanc; 2 Les spectres de fragmentation de MS/MS ne sont pas ceux caractéristiques de l'acutissimine-A
